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(54) OPTICAL DISK DEVICE, OPTICAL DISK AND RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase data storage 
capacity used by a user by selectively changing 
synchronizing control data used for synchronization at 
the time of reading out the data and recording data to 
each other in every prescribed time and outputting them. 
SOLUTION: ODC 3 controls the rotating speed of a 
disk at the time of recording/reproducing data in an 
optical disk and modulates/demodulates the data. The 
ODC 3 also inputs a data signal SI from a host computer 
2 to an encoder 10. The encoder 10 modulates the signal 
SI and sends it to a switch 1 1. A VFO signal SI 1 
generated in a VFO signal generating part 12 is sent to 
the switch 1 1 . The signal S 1 1 is generated with a shorter 
period compared with one period of a VFO pattern 
following an encoded restricting length as conventional 
one. The signal SI 1 thus generated and the modulated 
signal SI are inputted to the switch 1 1 . The switch 1 1 
changes over the signal Sll and the signal SI, sends it as 
a recording data signal S2 and it is recorded in the 
optical disk. 
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$<jpt - ^ ^ . ±f Eieiir- ^ mm^mt^zwsimz 
±mimt^f^<D\^i^m^^:±imf^:^cfkzm:f 

a--^T-'^^:±.m'm^^im^^\<zmryx^m 

mm.A 3 ->^< i: \,mmmmT-nir^) 
yt\.x^^ixx\^h^fk^b^hmm3\z^ 

)iLLxu-tti:hmmifi^< ^ixfz2m'-'^x'hhL 
b mmt'tmsm3i>zum<^yeT^ x^. 
mm(i\n%m^\m%^\zmr^x^^Kfz^ 
m- ^ X 9 \,zim^h%m^mi<zii\ ^x . 

T—9<^m,?>-^m^znm^t^t:>it>\<zm^tihnm 
immz^^'^y 9 rvr\.z\i!,-hth ^ b x\ ±lS3t 

h^b^imib^umnm, 

[000 1] 

%mti^mkLiiob-tmm 

(2) 0DCc7)rtfPm (112^11X113) 

( 3 ) 'J - H • ^^y^-iv^conw^^ (114 ) 

(A)mm^^ (115) 



[00023 

T^xi^Rmmnm^zmL. mtm^m^itm. 
m^m I fz T - ^ ^ iBii««s± {31 B^t I. %^i>zmm 

tXim^j:i>cr>X-$>h, 
[00033 

75j--V7httt^$iXl)J:dtC. VFO (Variable F 
requency Oscillator ) bmitihh'^yh^-^^-yifiti 

m^iix\>^i. vFOJ-^^-yii. h'vhJ^^-y^- 
[0 004 3 net;, m^T^ x^co-^^f' ■ yt- 

'7yY-bLX. l-t^^S'hfz'OmA CByte] t'^ 1.5.25 
Cinch] A^mmS^T^Xif<r>^i^9 • 7Jj--T7b 

gpAX'^l>'v7:5^gP^. ALPC (Auto User Power C 
ontroi) mj^^^'Vr^B. T-:?g|5C^tyA77rgP 

[000 5 3 THl^xaSAJJ. if^99i/^%T^X9±. 

x^mmz^-m-h^m {tyvx) t^sixm. % 

'TAx9o:>yi^-'7V V^i.z^^^'z'; ^mzim^ti 
h^W£'^KX\^h. TYVXUhM.. i-fSM (Se 
ctor Mark ) bnMilh'^^ 9 <r)^^7T^^\LVV 

-yii-hmk^t\.h. ms^x. ^Ax'7<r)mkm-if^ 

^iZ^m-hfz^mmf—^XhhVFO (Variable F 
requency Oscilator) i . rY\'X'f—9(rMWSLW& 
7§cfPM. (Address Mark) 'BCS^V'jV^^yi^b^^^ 
:^>'>'^'S:^•rI D (Identifer ) i b(m.7i-'^h'tXr*-£ 

trY\^x>m.)-^'9-y-b^wm'o%.^iih. zzx 

(i, VFOi ~IDi t'^l.— [Hlg(?3^N°^'-y^VF0 

2 ~iD2 •c••=5rl.zlHlSOM•:?-y*<iEli$n•cv^l,, 
l<r>Xdt,zmm\. PI-^N'rJ'-vSri^OigtTiBli-ri) 

^ttciO. sinter Hl^xtSfgyN-^-y^eg^tti-rw 

btin-^h. ^oix. rnr^z. T¥]yx^(omii^ 

•TPA (Postamble ) *>'iEII$nTr H UXgPA^^'^T 
[0 006 3 ^ZXVFOi RI/VFO2 (i, ^T^X 

^^•f}->(>m^iii^tifz^k. ytT-( x^mmmPLL (Ph 

ase Locked Loop ) W^ZX:n^tli,. PLLEBli. 
VFOi atXVFOa €:Jgfi!4-r-S.t'7h^N*^'-yco/i^ 

\,zmri\^Xi-^y^)V9uv9m^t:^-t^. JtT'f 
x^J'ggti, ic7)^-\'y^vP^a7i?fi-f-$-fflv^TS4 
t-|.3tT^x^coil]ISt;:|5]^LT, ^T^x9t,^c^<m 

oiHHSicS!i)*f4 ttz^^X'ii VF0<r>9^^ y^tm 
n^z^mthfz'!^. VF0Srfflv^-C4fi!tL/'cf"\'y^vl^ 
9 n V9^^\izm^\ ^TTtf-M X I. ^ i: i 
OT. TmfiZr—^^mh^hZbtf'X^h , 
[0007 3 ^itALPCRlXdS^-V77ia5B{i, -b:?^J' 



(3) 



!^IB¥9-2 3 1 567 



X. ALPC (Auto Laser Power Control) 

[0008] T-^uc\i. mm^zj^-^iff-'^ m 

htlhm^t\W^^^<7)CKC (Cyclic Redundancy Ch 
eck) RJfflffla-HA-r^-yf^SRES 

-^-gpctcti. VFO3 tiiv FOn^ -vtLXlim 
flX\^h, ^OVFOa \,zmrS\^x^Ltz^^yA^)V 

[00 0 9] mil. yN'77Tgl5D{i. #-tr:7^(?Df- 

^iz^mmfz^^fzibizim^ti^, ztuzja'o. le 
$iimzmmi^y:!'mzi-^xmtmi>zm'-rtii)<±t 

tt- ^ ^lent h^t^zx*). M^tn K^mzm 0 * 
[00 1 0] ^it. 3KT-fx^?±(=fafi$^ii>i^T^fi 

t^$ilTV^I>. ^Jttf. 2. 6 CGByte ] ^tJg^rM 
X^•CfflV^^>i^TV^|)RLL (Run Length Liiited) 
( K 7 ) aiXNRZ I (NonReturn to Zero Inverted 

) ^m\^fz^my}i^x'\i. r 0 j x-^^^ti^ t'7 
<r>m.x'mnvK)Vim.th t\>^o mm^zm^^^x^ 

[0011] M:Wmz\,i.. miX'^tii o'SrVFOA-^ 

00 J x-^£h\LVVm\,i r 1 J T'ft-^*^5:*>±*f9. 
r 1 J X'±-hT^h, fil< rooj Xiiim-cr>^yRX/^ 

yi^zmtmx. -mm^^^^t^. fixm. <xco 
mm<7)m>cr) r 1 j x'mm)^±h±^^^. ^fc. ;<7)j: 

[00 12] 

[%Bj*mL cfc a ttmm] t^bX'i)-t-m^<D 

;^ ^ ±tciBii$fL/i V F 0{c»^i, ^Tt^tM X ^^Stc 

f-\'y;^vl^^n7:?'it-^Sr4^$-ti:. dOf-A-y^^yl-^ 
o7:7m-^tS^v^-C7tTM;^:7<7)iDii|6t|5)^L.x. ^ 
Xi7i}-t,m±m^X'0r-^mtiii-hJ:olzt 



m&m^im^mzu-^x^m^tiXMm^ii^ . 

[00 13] X^^mmRX/^>(:^^ 

tcfcv^Tfi. T-^c7)iB||;^<±g(i<,-c-$)l,**. 

^Rig*^:';:^ < ^ 0 , -tkco^T^ x^±X'^-^ti^m 
[0014] ^mim±(r>^i^^LX^j:^tltztcr, 

x\ mmi^±T:i—^mm ini r- ^ mmm^: 
mixd}ii-n><^x'ht, 

[00 15] 

mmmm^fzibmm i)'i)-mm^mmtitz 

^titztm'r-iS^^^T^ x^iz^mtl^y-'^:^^^ 

^j:*)T~i'c^m^iiiimzmm^tifzihmmiih 

[0016] mmmf-iS'm^<7)^itm^m 

-yxm^Lfzm-^i^zit LT®v ^mm<7y^-^^-yx'±^ i 

[00 17] 

[00 18] (i)±im^ 

mmmmm^mcn 2 j^m^i-hmi^ $tix^^ 
%t4 :i.9mw.immm\nuzio\^x . Wk<n 

i. 0 i,zff^^mmtm.^i>zmr:>xm.^tifz{,<r)\,zit 
Lxm\^mm(r>n^-yX'ts:hVFom^^:^LX. 
:.K^%^'^X^±.\,ztmfhXo\,zts:^KX\^h, 
[0019] TferM x^gM 1 lir—^mmm.. 

S-ODC (Optical Disk Controller ) 3(CA:'3t-|). 

oDc 3{i. T-^<i-^s 1 m^<7>^m^xm^ 

itmzvFom^^±^Si.ix. ^PiLfcT-^ft^s 
i^zv?om^'kmi.h:itf>zx^. mkr-sm^s 

2i:m.LXmmm^S3tMzLPC (Laser Power 
Controller) A\,zmirh, ^IdfJir-t^ft^ 
SKi, RLL (1.7) ■\-nRZl1j^X'^m^flX 

\^ttiK VF0fi^{4. :i<r>^miji^X'^\tLrzm^ 
7 ^' r 7 r 5 tCieMlT-:?^^ S 2 SriHajf S i: ft 
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, ^T-:fm^s2Rmim^s3izm-^\^x 

[0 0 2 0}^;t5KT-fX^JISlli*;^h • riv\i:x 

±EUcMOfi-^S5&t/^fPfi-^S4 5r';-H • f- 

[0 0 2 2] u-H^-^'y^^/i^sii. fnfi-^s4*><^ 

-b^^ ■ -7-^fi-f-S6&ttaiLTODC3t:e^*&-t 
!>, ODC3{4. • V-^'ft-tS6^apt UT 

^--hft-^S7$r'J-H^-Vy^vl-g|58tCiMai-r§. 'J 

- Hf"\'y*yMa58{jOD c 3**jMa5-tl.y- hfi^s 
7tJ:':>-C. *lfi#S4i:MOfi^S5i:S:«J0mi.-C 

^-Vy^VUgiSSJi. ftfi-^S4atXMOm^S5|*|OV 

^S4fi-f s 9 ^m.txo D C 3 tCiMtB-r 1. . 

[00 2 3] 0DC3{i, ^-ahtlh"^^^ ■ V-^'fi 
■t S e&tXf^y^vP:? 07 ^'m^S 8 tcS-:^v^T fi^ 

(7) J: -3 hfi-^S 7 ^ - h'f-^>^^;l^8tCjMtii 

[00 24] (2) 0DCO|*lgi5« 
0DC3 (01) (i, 3tT^Xi?6tT-^&ieii-ri> 

t^tmz. len&r/ii^-rsT-^'SrRLL ( 1 , 



7 ) 1 5rfflv^T^p&l/Sp-rs X 0 liZKi:^ 

ilT VM> . 0 1 i: 0*riCa5^^C|SI-|J#Sr# LTS^tS 

213^^1- J: -312, 0DC3(i:t^;^,h • 3 y 1^:3.-;? 2*^ 

I,. xy3-/i oti, f-:?fi-^si&RLL ( K 

7 ) at^NRz I ^fflv^T^ptt:^^ 7f- 1 1 mm 

[002 5] iClfVFOm-t^^gPl 2(S, 111313^^ 
•fia^TA-^-yfiOVFOfi-f-S 1 iSr^L.ftj'J, 
xya-:?'! 0T^§tl4RLL (1, 7)&tXNRZ 

tph-h. ^OVFOfi-^S 1 -jg^*>'ts!*<7)J; ^ 

{cl^-f-ftJ^J^^tctMo/i^-^iOVFOn-^-y (117) 

wi, 3 1'7 vx'-'mm^mm-h^^9~y(7)mmL 
Xtph. hts:MzWk\i. YX'-wm^m^Lx 

[0026] X^7-f 1 Hi. Z.oLXm.^tltz^fF 

oms 1 im^^ixrzT'-9ms i ^-eiim 
m-^zxhLx^^h. x^7^i vFofi^si 
1 fcr-^fi^s 1 i: ^^3]0^ii.rtBllT-^fi^s 2 

it. mmi 3i)^(>^x.(>tiimmims 1 2i:i: 

[0027] mm^i 3(i. y- F^-\'y^^/i'gP8*>^> 

^i.'^ill)-^^':? • V-^'fi^S6SrSM (Sector Mar 
k ) •T3-ri4$-:n-trA:»]-rSi:*(3. |SI«l='J 

- K^-\'y ^vL-gps ^-5-;t '^iii. f"\'y ^^^i-^ 07 ^' 

fi-^S8&A^l1--?>. SiJflfgP13{5, 
g|58*>'i>tf^>ii|.-fe^^ • -7-:?m-f se&uf-A'y^^ 
;l'^'o7^'fi-tS8tS-:^v^T. $iJWi-tS3, y-h 
m^S 7Jtt;f^0m;tfi^S 1 2 Sr4fig-rS , 

[0028] mm^ZliM^m. 6*>^>-b^ 
^ • v-^'fi^S 6 t^^B#^S:«?|li: LT^^ 

y^.;l'i?n7^'m-f S 8{:J; 

^X. ft^i-^S4^:M0^i■f•S5i:O^:3)'5mtB#A&^lJ 

isrt, ir'-bfi^s7^4^L-cj^ai-ri., i^^^ien 

E^^iiiL, tTVFOfi-fSl 1(7) 

IEII{SM^WBrtT13]0J^tfi-f S 1 2^±^LrjItli 

^m^m^.):. Lrig^-ri.*\ &t/iBiiiSficsjiefi 

itcs^v wBi-ti) V F ofi-^ s 1 1 (mimimK 
"^^9 ■ 77r--77h (116) \,zm^\y^^mL%^K 

[00 29] ^/c0DC3{i, M^^izm^^Khnm 
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{i, R L L ( 1 . 7 ) j!?»ON RZ I TR»iW4fi^S 9 

SrfSiiLTS^T-^fi-tS 1 OhLTr-^J'fe^IRO 

m^s 1 o(ivFOfi-ts 1 iti^-kthtzmx-hi 

VFOfi-^si Hi'j^mmM. zcofzub. T-^^#K 
0351 6(i. S4T-:5'fi-^Sl 0*>^>VFOfi-f SI 

Fom-^s 1 i<7)fmi±. mm^i sti^h^ti^tim 
^n*)mm^s 1 3tcjstT^$iii.. ©mi 3 

T-mm'OMl 6t:VF0fi^si i*a:b$ 

m-ts 1 oj&><^vFom-^s 1 1 odc 

3{i. do LTVFOfi-tS 1 1 mHtin±T-:S' 
[0 0 30] Zcr)Xol,zODC3li. X:n^tLlT-9 

fi^s 1 m^^t^mthtmzvFom^s 1 1 ^4 
fi-^s 8i,zm-^\^x^-timr)mim^s 1 2i:j;o 

FOfi-fSl lt:miiit^^tizX>0%mT~^m^S 

^/i^^ay^m^ss^zm-^^^x. mmm^s3Rx/y 
hti^n^T-^ims 1 o*>(i>VFOfi-^s 1 1 ^1^ 
DC3{i. r-^m^sim/vFom^si i-c^s 

tim'-^ims 2^^00-1 b^Z. VFOfl^Sl 
lSrKOI^v^fcB4T-:?^i-tSl OSr*;;^b - aye 

[ 0 0 3 1 1 ( 3 ) y - H • ^■v>'^vt^<oi*iiaj«fig 
la 1 i: mm^izn-^mixTritmA izt5\,^ 

m:«i|il57 (01 ) *^'b4;t^>iil.fPft^S4X{iM 

ofi^s 5 $rtiiii^2 ox{iJiiiii5 2 1 ^z^timx:fj 

2 2Rt/^^ 2 3 tl-e^l-e-n^tii-ri. o ^/cifilill 
2 1{i. M0(i-^S5$:lii|gL'r;^'f7^2 3t2j|iai-r 
I.. 

[00 3 2] ^37'ff-'2 2(4. mm^sAcomm 

^miUz^. 3WN>-^2 4(i4;cl>. 

ODC 3 (HI ) iZ^i^-tl. X^7^2 3{40DC3 

f)^^^t(^tihy-hm^s7izx-^xmm^mm 

^25lzmtiith. Z:iX':^^y^23iiODC3lzX 



■h^flX\^hmmz. ^/cM0^t^S5*TO$*lT 

m^thlo \Zti:'^fiX\^h , diiiCck 07''J t'7 h 

x'hhm,^^^\^x\^mummsA^. ttim 
mi^m^j:mmm±ix\>^immimoiE^s5i: 

^ 3 5 ^ if 2 5 tcjlttst--?. C t ipX't h . 
[003 3] 37-f1f2 5{4. ftft-tS4X(4MOft 
^ S 5 *»4>?IW^^Sr^ tT . 2 6 at^Jt!lS#5 

2 7i3-efi'e'iijitii-ri>, m,^2^\±. 4i.^>a/ift 

li-t s 4 X(4M ofi-t s 5 i I. 
$:^ai Lt 2 fi-fkcTjfci^cox 9 ^ X l^'<;Pfc =5r I>a2pft 
1 4SrifiKL. J:b«SS§2 7t3«*&-ri.. Jt«^^2 7 
{4. SSifi^S 1 4 2:»EKyl-i: L'CfPii^S4X{4 
MOfi^S 5 2:2ffi-fl:L.TPLL (Phase Locked Loop 
) 13IK 2 8 (CiHtH-ri, o * 7t 2 m$ flTtftfi^ S 4 

x{4M0ft-^s5{4. 'm^fifmzitm.xmwm 

t LTl^aiS 2 6 {l-^i. , 
[0 0 34] dC:T'it*^S2 7{i, ^■tS4X(4IVIO 

4$rfflV^l.di:{:J:'9. %'fA:^9b(m^n\z. 
$ixl>ft-^tcy^XX(4ll4A7^(0^#{cJ:I.U''<.;l^ 
^il)*^'il;^v!^^-C'iS2pfi^l 1401x's;l.S:|5lBtt3 
^I&$li-|.ii:(cJ:0. ftfi-^S4X*4M0m-tS5 2: 

[0 03 5] PLLIB1S§2 8{4. 2mc^tlfz'm,^S 
4XmviOfi-^S 5 ^ 07^' C <!: (Ci-^TISIMW 
S 9 i: ^^yA^)V^ n 7 ft-^ S 8 i: ^^-f 
PLL(I]IS28{4. ddtT4fiitUcll«IB*fi^ 
S9$r^^y^^y^^7P7^7«-^S8i*lI. 0DC31C 
jMtii-fl.. *K LT'J-K • f-^'y^vHiPSti, 3feT-^ 
7.^^(m^\z^ '9t#'b^i;^c«fi^S4XJ4MOfi#S 
5S'2€^k-r-&i:*fc. c:ix$-fflv^Tf-^y:f;W:?o7 
fi^ S 8 mfWm'm^ s 9 Sr^-ri) J: 0 

[0036] (4)»J#&t>'^m 
mJ:<7)fl|Bgfct5V\T, 5tr'f;^:?llfiU4. ODC 31*1 

\>zmwz^Fom^^m^i2\zx-^x. rll 

( K 7 ) ^^-^NRZ I Xti:h'm^zXh^^\m^^ 
lcts!o^c^-^tc-Jf SS*<4 1'7 h -C'^rl. V F on^-v 
5:, 3t*7h-Cti:l)A*:J'->'<^VF0fi-f-Slli: tT 

I.. 

[0037] ■r=5ri5^=>VFOc7)g6<)(iT-:?^^aiUc7) 
|^t:^^y^vUi?o7:7S8Sr4figLT. 7tTMX;?6 
(01 ) OS*tCj:')tl'c>il&ftfi-tS4St^MOS5 

Srf-^y^vP^o7^S8lc|5l^$-tJ:I.C:ttc$>S, t^! 
^X. VF0(4RLL (1,7) ^tt^NRZ Ucil,^ 

m(rm%uz.m\.h%h-mif^.<. m^ioi^Ojgt 



(6) 



#^^9-2 3 1567 



f7hT'^|,VF0<i-^{2ifcLr rioo J i:V^aMv^Ji 
^OA'rJ'-y-C'Srl.VFOfi-^S 1 l$r4)$-ri>C:tl; 

4^-r■&::i:S:^fTV^|>, Mi^mi<Zii}irm 1.3 CGByte J 
f^rO. l-b^^'if^Ol CKByte] •C73j--77h$ 
il/i7^T'fX^<7)Ji^, rh'L^XgPACOVFOi st/v 
FOj Ir-e^l-ftLe CByte:) t4 CByte3 . ^Ttr-^ 
gpCcOVFOs 2:6 CByteJ Ztl 
tc:j:»)frSco-b^':5'|f*S:13 CMByte D iiSnS-frSCli: 

[00 38] tZbX\ Zcr,^oiZVFO(7)-mm$)tz 

7 hgP:5i- 1 r 0 J (0 1 b'7 h izWim-tl Z t izX-^X . 

115 ( a) ^z^tXolz^ ^r-(:^^6lztm^tifzm 
-^Ati, Tfe^^cOMTF (Modulation Transfer Functi 

on) izx^xM^^tihmzm^Bcoxoizmi. vt^ 

^^tX 0 iz. n^m=f'm^± tXlto. 

^^T^ti. PRML (Pertial Response Maximum Liic 
elifood ) Oc);3^S^gi»SrfflV^T2ffl<br-^WI 

■^-rs n t tHmx'iihhtiK ^^ry^)V9 07 ^ 
ssim.'fhtz^\,zm\^htihvFom^s\ i\,z^ 

^w^m^^tfihzb\m'^x-^x\^. z(7)fzisbVFo 
m^s 1 1 izmm^m^m. -ttphh r 1 j 

f7h*>^><^0 r 1 J ^^t\^y htX'COWima. 

[0039] tfzmr^^-^mx'^j:i^T^ ^i'co^ 
mr^m^o^r-^ 6±x'com^fiiLmmizi: 

mt^^r^Xlto, 1jt':>X±T^cr,Ztt>(>. rooj 
I)^?^^i7)t'7 hSP^JJ-Sr r 0 J 0 1 h'7 bilffl^-T^i 

t'7 h t3f JJtri> t Tm:kmizv F O^l^Sri^/jN Lfc 

g ^ o 

[0040] UiLh<7)1i^lc intf . RL L ( 1 . 7 ) 
-:>NRZ lT^j:l^mW^^tm.^lz^^X^ltz 

^.(^mmizit Lxm ^mmx'^j:h^-^^-y'fy^^)ibim$ 

nTV^|.VFOfi^4)^g|51 RLL (1. 7 ) 
ONRZ I -C'=5rl.smt^oT^iS$^ifcr-;?fi-tS 
1 fcVF0<i-f-4figgBl 2X'^m^tltiVF0m^S 1 
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